A low body mass index (BMI) is often associated with low nutritional status and adverse health outcomes. While the BMI is used in describing "thinness" meaning cachexia, serum albumin levels were also used in assessing patient's nutritional conditions. Object: A retrospective study was conducted to determine whether the extremes of BMI and/or cachexia increased the morbidity and mortality in our critical emergency department. Methods: A hundred and five cases with low BMI (≤18.5 kg/m 2 ) were chosen from the patients who were admitted to our critical emergency department from Sept 2013 to Aug 2016. The relationship between serum albumin levels on admission and prognosis were analyzed. Results: No significant correlations were observed between body mass index and albumin levels in thin patients. Lower levels of serum albumin (<3.3 g/dL) group was associated with a higher incidence of death. However, there was no death in higher levels of serum albumin (≥3.3 g/dL) group. A significant difference (p < 0.01) in life prognosis was observed in patients with albumin of 3.3 g/dL or more and below. Moreover, the mean albumin level in septic cases was significantly lower than that of non-septic cases. Conclusions: Even with low BMI, if the albumin value was 3.3 g/dL or more, the prognosis was good in our emergency department. Estimation of albumin level on admission is not only a simple and objective way to assess the nutritional status but also a useful outcome predictor of critically ill patients coming to emergency centers.
Introduction
A low body mass index (BMI) is often associated with low nutritional status and results in adverse health outcomes [1] . Low BMI may place the patient at risk for sarcopenia and functional debility [2] . Low nutritional status adversely affects mobility. Functional debility could potentially lead to hospitalization and ER visits and increased susceptibility to illness. One objective measure of low nutritional status is estimation of serum albumin. This study sought to investigate the relationship between underweight (BMI ≤ 18.5 kg/m 2 ), serum albumin, hospitalization and prognosis in our emergency department.
Material and Methods
The total number of patients who were admitted to our critical emergency de- The comparison of serum albumin in patients with and without sepsis was analyzed using Mann-Whitney's U test.
Results

1)
Outline of thin patients (Table 1) .
A total 105 patients (55 male and 50 female) were included and their age varied from 17 to 95 (median: 73) years old. The length of stay varied from 3 to 2) Serum albumin levels in thin patients are shown in Figure 1 .
The level of serum albumin on admission varied from 1.1 to 5.5 (mean: 3.3 g/dL). No significant correlations were observed between BMI and serum albumin levels. Fourteen cases (13.2%) died within 4 weeks after admission (red dots in Figure 1 ).
3) Serum albumin levels and life prognosis in thin patients ( Table 2 ).
Lower levels of serum albumin (<3.3 g/dL) group was associated with a higher incidence of death, 14/50 cases (28%). However, there was no death in higher levels of serum albumin (≥3.3 g/dL) group, 0/55 case (0%). A significant difference (p < 0.01) in life prognosis was observed in patients with albumin of 3.3 g/dL or more and below.
4) Serum albumin level in sepsis and non-sepsis (Figure 2).
Albumin level in 28 septic cases (mean ± SD; 2.79 ± 0.92) was significantly lower than that of 77 non-septic case (mean ± SD; 3.57 ± 0.79). 
Discussion
Loop et al. reported that thin patients might be at a higher risk after coronary artery operations [3] . The extremes of body mass index and cachexia increased the morbidity and mortality associated with operations. Body mass index was used to objectively measure "thinness". Albumin is the main serum protein of human beings, which is synthesized by the liver from amino acids [4] . Normal levels of serum albumin can maintain the colloid osmotic pressure of plasma and prevent the development of tissue edema. The concentration of serum albumin is often decreased in a great deal of conditions, for example, in major surgery, trauma or infection.
Sepsis, a severe infection, is also frequently accompanied by hypoalbuminemia, which is known to be caused by decreased hepatic synthesis of albumin, increased leakage into the interstitial compartment, and persistent catabolism [5] .
According to the results in this study, albumin levels in patients with sepsis were significantly lower than that of non-septic cases.
The low level of serum albumin often leads to the diagnosis of malnutrition.
However, judging from the results that the level of serum albumin was not so low even in thin patients, hypoalbuminemia does not mean malnutrition directly. It suggests that the major cause of hypoalbuminemia is the leakage of albumin from blood vessels due to systemic inflammation, especially in cases with sepsis. This phenomenon is called capillary leak syndrome [6] .
Several studies have reported that the incidence of hypoalbuminemia was about 60% -80% in critically ill patients [7] [8]. Hypoalbuminemia was defined as less than 3.3 g/dL, and in this study, the incidence rate was 52% (55/105). This study revealed the independent risk factors of hypoalbuminemia in emergency patients with low BMI. It shows that patients with albumin level < 3.3 g/dL had much worse prognosis than that of albumin level ≥ 3.3 g/dL. An albumin level of 3.3 g/dL can be a threshold point for life prognosis. Hypoalbuminemia influences morbidity and mortality by adversely affecting various organ functions, the immune system, and wound healing [9] . Research has shown that malnutrition increases postoperative complications by delaying wound healing and increasing infection rate [10] [11] . The low cost of serum albumin assays and hypoalbuminemia, monitoring albumin levels has been advocated as a prognostic tool in predicting high risk patients visiting emergency department.
Conclusion
There were no significant correlations between BMI and albumin levels. Even with low BMI, if the albumin value was above 3.3 g/dL, the prognosis was good in emergency department. Hypoalbuminemia does not mean malnutrition directly. Estimation of albumin level on admission is a simple and objective way to assess the general status and to predict prognosis of critically ill patients with low BMI coming to emergency centers.
